We compared sialidase (neuraminidase; EC 3.2.1.18) from Vibrio cholerae, Clostridium perfringens, and Arthrobacter ureafaciens, seeking to improve the electrophoretic separation of the liver and bone isoenzymes of alkaline phosphatase (EC 3.1.3.1) on cellulose acetate membranes. Resolution is decisively determined by the type and activity of sialidase used in the preincubation of serum sample. Sialidase from Arthrobacter urea faciens is not suited for this method. For optimal separation of the two isoenzymes we recommend the use of sialidase from Vibrio cholerae, determination of its activity with a standard procedure such as described here (mucin or sialyl lactose as substrates), and a final concentration of sialidase activity of 2.0 or 2.9 U/L (measured with mucin or sialyl lactose) in the incubation mixture.
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Preincubation
of serum samples with sialidase (neuraminidase; EC 3.2.1.18) has been suggested, to improve the electrophoretic separation of the isoenzymes of alkaline phosphatase [AP; orthophosphoric-monoester phosphohydrolase (alkaline optimum); EC 3.1.3.1] originating from liver and bone (1) . Optimal resolution of the two isoenzymes by this technique depends on the duration of the preincubation and the sialidase activity applied (1). Although sialidases from different sources have been used for this separation technique, with divergent results (1,2) , no comparative investigations have tested their suitability for this purpose.
We now report that not only the activity but also the type of sialidase seriously influences the electrophoretic separation of these AP isoenzymes.
Materials and Methods

Matenals
Apparatus:
We used a model DU-8 spectrophotometer 
Enzyme Activity Measurements
One unit (U) is defined as the activity that catalyzes the turnover of 1 mol substrate per minute.
Total AP activity: We measured total AP activity at 37#{176}C in a pH 9.8 mixture containing 10 mmol of 4-mtrophenyl phosphate, 1 mmol of MgCl2, and 1 mol of diethanolamine per liter (3), the upper limit of the normal reference 
Results
Sialidase Activity Measurements
Unfortunately, different suppliers-and in some case even the same producers-use different methods of measuring the sialidase activity of their products. Thus, comparative investigations on the suitability of sialidase products for use in the electrophoretic separation of AP isoenzymes cannot be reliably performed without a uniform activity declaration for all products, a standard reference method not being available. In general, activity has been measured with mucin or sialyl lactose as substrates (4, 5) , but at very different pH values. We examined the effect of pH on sialidase activity, using both substrates, in an attempt to provide a basis for a standard method (Figure 1,  A and B) . Sialidases derived from three organisms were investigated: Vibrio cholerae (Serva Femnbiochemicaand E. Merck), Clostridium peifringens, and Arthrobacter ureafaciens (Boehringen Mannheim). We observed a broad pH optimum for all these sialidases when mucin was used as substrate ( Figure IA) . The activity behavior was markedly more influenced by pH when sialyl lactose was used for the activity measurement ( Figure 1B) . Sialidase from Vibrio cholerae showed two pH optima that might indicate the presence of different isoenzymes in the sialidase preparation from Vibrio cholerae. We selected pH 5.5 for the standardized method of sialidase activity measurement with both substrates. The different pH behavior of the sialidases from different sources does not explain the variations of their absolute activities as measured with mucin or sialyl lactose as substrates (Table 1) . For example, the ratio for sialidase activity from Arthmbacter ureafaciens as measured with sialyl lactose and mucin is 6.25, whereas that for sialidase from Vibrio cholerae is only 1.45.
Optimized Electrophoretic Separation Depending on
Sialidase Treatment We could not clearly separate serum AP fractions originating from liver and bone by conventional electrophoresis on cellulose acetate membranes without preincubating the serum samples with sialidase. This is shown in our schematic diagram as an unresolved stained spot (Figure 2,  lane 1) . We then incubated serum samples with the three types of sialidase and with different activities of them. Optimal resolution of bone and liver AP isoenzymes depended both on the type and activity of the sialidase used sample. This could explain the divergent results described in the literature.
We obtained the best resolution of both AP fractions with sialidase from Vibrio cholerae. In addition, different activity concentrations must be used with the different sialidases. This and the fact that sialidase from Arthrobacter ureafaciens is not suited for this method suggest that the different types of this enzyme vary in their ability to catalyze digestion of the terminal sialic acid residues in AP fractions, but that their different digestion capacities cannot be inferred from the usual activity measurements with mucin or sialyl lactose. However, a standardized method of sialidase activity determination as we applied it would simplify the matter, avoiding an inconvenient number of incubation experiments with different concentrations of sialidase to determine the best activity concentration for use in electrophoretic separation.
